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Study on Runoff Infiltration Law in Surface Subsidence Area During the Transition from
Open-Pit to Underground Mining Based on HEC-RAS
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Abstract: In the transition process of open-pit to underground caving mining, with the deformation and {racture of the overlying
surrounding rocks, its permeability increases sharply, which provides channels for heavy rainfall infiltration and easily induces
disasters such as underground water inrush. In order to accurately evaluate the runoff infiltration in the subsidence area under
heavy rainfall conditions, taking Shilu Iron Mine as the engineering background, a calculation method of rainfall infiltration
based on the accurate division of surface catchment infiltration area was proposed. Hydrologic Engineering Center’s River
Analysis System ( HEC-RAS) was used to delineate the catchment area outside the subsidence area. Combined with the
numerical simulation results of surface subsidence deformation and surface catchment in the mining area, the infiltration areas
such as caving zone, water-conducting fracture zone and runoff zone under different mining conditions were divided, and the
rainfall infiltration under rainstorm conditions was calculated in different areas. The results show that the runoff infiltration in
the subsidence area of the North No.1 stope increased from 182 874 m®/d under the current condition to 218 118 m?®/d at the
end of mining, with an increase of 19.3%. Three anti-seepage grade areas were further divided, and anti-seepage measures were
proposed for different areas. Among them, the area where the caving zone and the water-conducting fracture zone were

submerged by water was the first-level anti-seepage area, and the comprehensive anti-seepage measures of layered filling ground
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cracks, laying anti-seepage film and pumping were adopted. The research results can provide scientific basis for the design of

mine drainage system and the prevention of water inrush disaster.

Key words: Transition from open-pit to underground mining, HEC-RAS, Rainfall infiltration. Surface catchment, Anti-

seepage measure
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Fig.1 Schematic of rainfall infiltration during the transition

from open-pit to underground mining mines
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Fig.2 Steps of rainfall infiltration pattern analysis
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Fig.3 Surface of study area
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Fig.4 Schematic of the transition from open-pit

to underground mining in North No.1 stope

2.2 WRAXMBRBFR

F5E DX b AL BT o Ay T 7 2 XU, A TC 7R
kR, AT L 3 20 a AEYREFT R 1 700 mm,
BAES HE 11 AAmZE. 6 A% 10 .85 K%
WOUNEET. 12 AERE 4L A NETE, EERLEN
1 630.5 mm, Jt— RIgK SCH R 25 ] S 2 AL,
K SR A v LB K R K AR BB K L S
FHi R RN EE . T K EOK RS KAWL R
Y], FE KA SRR TR A,

WX Fr g HUSE , 48 6 =5 R 619.80 (4 4+ 1) ~

67.00 m (b #B A BRI H ) A0 X i EE 22 552,80
m . e AR P SE E T AR 55 8 67.00 m, W RERALF
e BN 0 T N N 0 O R = BT 371 B K P L
Sl AT A 0 A A 08 A — R G IR L
JE B0 M 28 437K 8, bk A i B 56 12 48 = Bl A
J e Ko A= ARCED S A6 5 TN KA BT R SE, Bl T b
FAT KW I b b 52 32 R B K MER ZE B R A T AL
I LG TR A 37 K PR 22 Hb )2, 3 B X5 Xk
H N K R AR K ST HR R AT BRI, B B A R — A
ST P 7K SCHB SR DX 32 MR X 3R] 43 Sk JLAS il ST Y

5 WRANMRBTHE

Fig.5 Distribution of hydrogeological unit in mining area
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Fig.8 Rainfall catchment model under current conditions
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Fig.9 Simulated rainfall curve
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Fig.11 Distribution of water depth in mining

area and catchment range of subsidence area
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Fig.12 Laser scanning results of the current

subsidence area in North No.1 stope

B 13 BREAZERIS

Fig.13 Division of rainfall infiltration area
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Table 2 Calculation results of total runoff

infiltration under current condition
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Fig.14 Range of surface subsidence area and

caving area after mining
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Fig.15 Division of rainfall infiltration area and

location of typical profiles
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Table 3 Calculation results of total runoff infiltration

under mining completion condition

X 12 M/ m2  ABRE RBRERE ABE/(m®/dD
B V& 416 537 0.4 — 72 394
FKBBR 353 112 0.3 — 46 028
R IX 956 043 0.4 0.6 99 696
BRI 1725692 — — 218 118

i 3 n] . B P DX dsl i AR R XA 24,1 %0
FEMAB RN 72 394 m*/d. B ABEM 33.2%.
SR SRR A X e AR R X Y 20,5 %6 L BT A B
WA 46 028 m*/d, FREABEMN 21.1% ., BRI
FEMILAE B H 9% i A B & 99 696 m’/d, &
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Table 4 Anti-seepage grade division and anti-seepage measures
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